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i mm 1 1 frmoKMn x x/mmm^m^m 
w&mx-h^x. 

*a£ frit* 4*«I?«$te§Sa. 

comz'tf* o #at* stt *« i iea*)**©]*^ 

*Jf 2 £tttt**&Sfttt£iI. 

t mzm&<?)*m$m*mwm#m&L ix mie-as 

*«i«*&#a-c*siii** i iEttw*3Bffi««*&s 

a. 

[ mm 5 ] mm i &v ^ l 4 v ^m^ie*^**^ 
i^w-rs^a-e^. 

fiKfit^jffli¥a«. msMsmmmzumami 

[ if *n 6 ] mie«oiiai#a(i . < 1 1 
m&zhxmcmtezm^x^imsmFtmt 

h*mx'bzmm5mLV>*mmmim.. 
i mm 7 ] mm i%^i6\ ^-ftiMm<?>*m 
mmmwx'h^x. 



Kmmmz*mnm£mom9mmt ix 
«Mj#afc. 

m§z&mm*mzx im^mmm^^xm^ 
ztix\,vzmmmfcztimiz. msKumt^st 

¥S«ia«*«iaj-t6*a'c*4 »«3«8e«o**!ff 
^testa. 

i o ] frfcttw*a#aii, wemmtm 

*S*i"rv>t**»K#a<0««^)-oi: l-c. i£*it 

[ ii^ii 1 1 1 «Ktt!Wftas#aii . fie*#»a« 
^a. 

[ If *H 1 2 ] MIBM^7K^ir^*a^^*^fif 

a**ff=sr*>wtt # . mm^^wmm^mzam 

i mm 1 3 ] mBmmco*mmi*mz$m tx^ 
&*m&zm^?&*m&m;^mffiz-$>mm i * 

1 2 VYf*u&«<3^JWSttte8B. 
[ ll*il 1 4 ] HiilEft^iJffll#at= J: 0 BuieMScw* 

^irii^a^ 3 ^fkft^sjffa^a^^^**^^ 

if *JI 1 =5rv ^ 1 1 3 o*fi*««w*«jB««l«a. 
[000 1] 

[0002] 
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tix^h (mm. - 9 4 2 o 2^&m% 
t') . zcommx'ii, mmmiz*mzm?m®n 
t ixffisMmRM? v ? t sfiBa**K%* y ? t 

mmkmsm? y7frh*m<r>mz'ft%\\ mm. 
y?\,zm&tx^&. 

[0003] 

tzmmmmmx^ *)U7m&*4 $>rm 
KmR&fytwmzKiti*) . a**^*^*) 

*3i!S4£ i 0 iE«tr«Sg t J: 5 k "f 4 k § fctt . JSfc 
[0004] «Mn*ling^. fSH&if & 

Taiw)**^** J: mmz 

rnmrnat. *m<vmz mmwr* ozbzm 

ma. m&my?iz&tth*m<r)mm.*m7KLx 
*m<vfflmmz%it>iit>hz\bzm(?)-r>b'?&. 

[0005] 

[0006] *«W<7)**»Kffi|^B{i. 

xnizmm#ziii-&Mm<7)*m9m^mb. immn 

*mmmm<vEji izmm ^xmrnrnx-mKM 
izbtm^btz. 

[0007] z<o*me)*m$mmm.x'te. m 
mzx o x mnMamf&Mtffl\ ap k 

mmmm. z\^mmm^zm j ft > titz&] 
wa&mzi r )m&zti&&Mzm^xm<r>*mK 

mzmit>titimji*ywz£miii2ti&i£mbiz 
m^xm.<riimmm.ii^im(rmkmm 



h Mzit ix , m%m fcxfcmcommmm 4 z 
bwxz h . zmsk. nswmzx h i>imt$> z 

k#T'£4. 

c o o o 8 ] <r o uz*m*n*mvsmm&mmzt$^ 
x. mmmwmit. wa&jwa&sktzx mm 
ztifzim*mimmwm&Mzm^xmim<. 
nm&m^mmmxzimmffl lx Mm<nm^ 
%o¥-&xhz>{><F>b-$-z>z\bi>xzh, zoi-tm. 
mwxxiffiffitp mdrtmzm-tz z t tfxz 

tmmm^mt. mmnmzmzxm&ztitz 

«IE**»Kft»&«rt nEUmfe&JlUTlz^ b 

mf&ztix^&*mm-&nwm#imiSLLx» 
X?l<.m<r>mZffifttl^&X&li>nbi-l zbl>x 

#4. 

[ o o o 9 ] a*:. *m<?>*m9ffim®mmzte^ 
x. mm%®mmi±. mm.ww*mmw&mo 

nmm*mmmmm&ixmMi-&<7)m9m 

tuzm^mtmm^mmximwiaTiz*^ 

[ 0 0 1 0 ] Sfefc, *&BJ<0*£JS^^§£B£fc^ 

c t 4 k mz*.m<7>m<?)9}m£m< -t&zt# 

i§#a^tSrM-r4*^^M^x^;i,^$5- J: OS 
< -f 4 ; k 4 k *KiHSW***<^)ft»* J: 0 W 
5|{c : ?T ; 5rd^k^-C#4. 

[ooin *4v^i, ^m<^Ammmmmza 
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mzmom%m*&t ixm<r>mmm& 

[0012] mmm^mm^m^i^-f^ t& 

temmzh^x. mm#m&zhx^&*m%T%t^®. 
^mmmi-im^ta^mb. mammmmz 
x hmnmmmizw -> xm& tix \ vzmmm* 
mfcztimizmszKiim&mizx otaajs^Mte 
mmmmmmzj] t mmmftft^mz 

*m&Mm?)mm<7)imb ixm^m^mmzm 
m^iixsz&t&fflmimimmtzffii. Arte* 
mm&m^mt. mimmwmm*mz£K)im 
ztifzmmcDttBizm^xmm.ztm?&m 

X%Z>i><r)b^hZbi>XZh. c\d?tU£. iOIElI 

iz*mm£mfet& z t #t-# 4 . 
[ooi3]^d uzmmwmimmmm® 
n*m<r)*m$Mm$imzt5^x. mawm^ 
mt. mmmmm&zhx^&mffi&^mvm 
io-ot ixm*m$m*&<n>&m*&iti?z>mx'h 
z>i><Dbtiz\bi>xzz>. zottm. *m%rmm 
cDmm<7)m.i<zm^x*mm>zm%.?z> z b &x 
#4. 

[ o o 1 4 ] m#mttmm*mffiimm<?> 
^mxomftmmmwiz&^x. msttmfttum 
n. mmmmimj&ztLX^&mftmmmmn 

•?&*m:hhi>nb-tz>zbhX'i*h. zottiif. 
mftrMmfr^frmcommzm^ ^xmmmz 
wtthz b tfx-z h . znBm<n*3mv>*mim 
temsiza^x. mmwmmm^ m&kmftm& 
mfrbm<7)&%i:%vxm?$>*mMm&izi5 
ft h *.mmmzm$h mxzm^ >t mmmcom 

A£&}ilt&*®X'$)$>i>cr>ti-Z>Z\bi>X%&. Zo 

*#u*, mnm&zmim&mzmhmm 
mmi-mmzm^xft&x'Z ^t^mv^ v*r 

i o o 1 5 3 § mz s mmwrnimmmimm 
<o*mom$rmmmmzt3 v ^x . mmmwykm 
Km*mwm<nm.m%htitzbi* . mmm 
mammzim^tifzmsmmcom^mitt 
hUfflim-mmt 4 t^t 1-4 £ t *>t-# 4 , 
[o o 1 6 1 ^wM^mwm^m^zts^ 
x. mmm*mffi&mtz9}mix^z>*m&zm 
^&mmm*mmz-hh(r)btz>zb{>x'% 



4« ;otwi msi?>*m%rm±mz%mziix^& 
kmmimbiih&zbtfX'Z . *m?>?m. w-hjtm 
mm^mth z b tfxz 4 . 
[ooi7] *%,wcr>mftmmmgi<zi5^x . ana 

mt&zbtfx-zz. 

[00 183 

m&m^xmiti. mat. *m&-mmmx'$>& 
*mmmte$iW2 o mthmmmm^x^ 1 1 o 

Xr-M 1 0J4. H5rT4J:3£. *S!gjt££&£%* 

*u«fitHa 2 o fc . 2 o a> 

6?j«<o«»*s»tT»«t4«mwt 1 2 o b mi 

4. 

[00 1 93 m$rMmm2 on. m$m?>? 

MHl~MHnc7)ffe(c % *fffit^y^MH 1-MHn 

ommn o maamm 50 b gmzm 3 y 

b n-/Uth¥mm3-=. -y h 9 0 1 4 . 

[ 0 0 2 0 3 #**»*^y^MH 1~MH n<7)g£taA 

pfcii. wm*w?2 i~2n^ts{t4>jtrti0. 

TSfflSttiMMN 1 J: oT**5E»'S4 2 
^4 4 b izmmznx \ ^4 . *S^*^4 2 

■mwvbtixts*). z<7)mwtM4 3z*mitmmz 

«SW4 C^tCfcO #**ffU^ ^MHl-MHnC 
**tf5**6«r* 4 i 0 . **^t4 4 

1 2 0<07/-HfflkO«WffilMPl 2 2WfM$n-Cfc 
0, *SBr^V^MHl~MHn*^«m«?fil 2 0 
4 i o t,z%i x^& . 

[00213 m.fmm.5 on, mamft (mi 

~MH n ^Ma^^Ul^f 4a9K6K6 1-6 niffi 

mztdzmmffim 5 2£ffii&. &um 6 1 - 6 n 

W4HHJ/</^7 l~7n^TR0#(t4.ixTfc0. BHm 
A';^7 1 ~7 n^BBHteJ: 0**SrS5^^^MH 1 - 
M H ntttcfflSiiSiSS-ff^ 3 i b &X'Z 4 J; 3 W^T 
v>4. 

[00223 m^MM!---'/ b 9 0(4. C P U 9 1 

Z&ttl RAM 9 3k. ABJ^jK- h m^tf) 
b , 3»i^- h ( EKHtt* ) 4: * «i 4 . i Wl^JW 

jl- / h 9 o tcti. *mmm4 a \zwl 'om^ntis. 
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» 5 2 WR 9 flit 6*lfcii*-fe yV5 4 frt»08l$tm 
fotoimTKWM}*- V Ot- LX AJlZtiX . 
«^»M---y b9 0*>£>(4. ^K^W2 1~ 

n^SDfgilfi-f , $*;*tl/9 5kSf 
S*T 9 6 b frt>tc !>*SI£*ff9 4 'VOjSflWS: k>* 

mtmvmm^ v h ( &t f c e c u b v * a ) 

1 4 0 fcfflMtf-hSrtf-l/Cjiftl/O^. 
[0023] «m«ftl2 0tt. JRWWWMfl 2 2*rt 
LT*iitS?K{£&ga2 0*»fcfttt3*i4**i:7Q7 

RJCfci 0»»f 4. 2 0*>HtfrtlF?l 3 

0, 1 3 2fc:l4. Wlv* yi 33^1X^1 5 0 

tfmmztixti <o , wti 1 2 o 1 5 o izm 
xnm&mtcozbtfX'Zhkoi.ztc-ox^h. t 

tz. miW&l 2 0cr)ftm=Fl 3 0,1 3 2 (Cli. « 
: FISWffi**aj1-4«E-fe 1 3 4 1 «»££fttti^-|> 

^{itl#7'fytw«J:OFCECU14 0tA^§ii4J: 

tig&WKl 2 0c?)^fc LTC9ffl££$tii-f SiSJg-fey 
1tl2 8*£iJK9tflt&ftT*5»K ^fl^&ttifl^ 
iflM-?-f y IZ X 0 F C E C U 1 4 0 fc AflSfU. J; a 

[ o o 2 4 ] act, i 3 Lxm^ntzmnsmmnm 

ii/XfAl 1 O0)IW^ *SC**JG**y?MH 1~ 
MHn*>^«m«tl 2 0Mc**«ttLTV^4|R<0^ 

&g«2 0<7)«^ffllJL- -y b 9 Ofc cfc outran** 

4. <I<0/1— ?-y(4. **<0«fc*£ffL-CH*i:&fc 

[0025] **fl^»^-*y#3«?§*l$ k . « 
^$iJffl)a-.yb9 0<OCPU9 1(4, £i\ 

$tiT t4*MM^ y? t srjua-rsMasrHtf-rs 
(xf7rsioo). 9tt09o*£Jff»&tt$»2 o 

T(4. ^^^(4**1?^ y^MH l-MHn<7)3 

*y?«>iiifflwifcL S4**^)ffii&*iT*oTv^* 

T^***JG«^y7ktJlI»^4»14:*4. Wit 

xmm.fytmuxfrbimeymZftK'tX^ 

k#(C(4. Tkfllf^^y^MH 1 fcfcfc***)^*^ 

%zhx^i*%ffmfiy?MH2bzi}mti<7)X't> 



i<7)MS^a(4. &ttWfcfcJ\ ffil$6ft6 1-6 n 

izm^titzmm^yi i-7 n^d-feitjc-tsHjffl 

'WT'fcRWWiii: (c i Off* 3 . 0U(4\ 
^y^MHl*>4>**O^S:fi : =5roT^4i:#t(4. 

y^MH 1 fcifctffcfcSjea^y^MH 2tf>& 
H9EK6 1, 6 2tSX0#(t^ii^^A>y71, 7 

(CctOff^d. *IISfit^y^MHl~MHn(C 
«*i:E*i:fci*LtWJl<^)»ttil!HI*»<3&»6. 2mS 

mut. temwmtfxxnm&t txw mz®< 
ioiz-rz tzMzm o t s . 
mcom& tBxt agk m&o-mm 3 t^-r . 
[0026] mz, *mm&§4 a crcowtfcftfcE 

P£R#&* (Xf7rS102) . ffitJP£IS<lPr 
ef bim-tt UT77S104) . iiT, HfflP 
r e f (4*3HM*«l*si: LT^IRSWIl 2 0 

i&fezti&i><7)x°b*). 7km$rm?y7cD®mz.c7)n 
(4. *m<em?y7(?)mmx.i&FgbmL, e^jp 

[00 27] -^T, S*P*WPrefJ;H$< ; 5: 
ofci: ^(=(4. ^Bf^y^^Om^^'^fcWBf 

l, armmtwmimo . tr. umfsmm 
5 o <Digmm 5 2 (wjR o wt 4. n^iaK-fe 5 4 tc 

^*QfcS:g!^E^ (Xf77S 1 0 6 ) % ^ji^i 
ffl«T fc **«if&*Q fc£EEaPfc#fcRAM93<0»f 
3QW«fc:Ef«-* (^T7/S 108). *S«^*Q 
(4. rnm&l 2 0-CrB»L^*«flH»i:HtT* 
0. **iM(4fim®fcl 2 0*^^aj*«»£S:*fg 
^tt*&^*^«^tT^T4 - 1 fcJ: 0*^1.^ i: 
L^oT. *«tt*&*Q(4. *fj|fi(: 
RBIt6«*i: LT*a-by^ 1 3 6 £ J: omffiSii* 
«a*FCECU14 0fc«Oilfite«J:Oit»ii», 
$r«E UT^-f 4 £ k (c i 0 *^)4 ; k l> . 
[ 0 0 2 8 ] Z. 0 IX. J±J)Ptfmi£.P refX 

<%^tzJmm.9y?<mm<r>im*w&?& t , 
%<?>imfm9y?<r>wmf^i7zm8i.L (xr -/rs 
no). <*:(;**w^*^$ifcv^**sfis^ 
y^comm^y^m^th (^f^rs i 1 2 ) . z. 
<Db*. mm^7tfm&ztiz>*msm?y7iixr- 
7/sio ocDn&^mx'^m^m^izmLtzisj^izm 
BZixx^zfrt*, ^m^m^m-hizmi^-tizbifi 
;<on», *fHf^y^w«o^£^(;M 

[00 29]igV^T. (X 

f77si 14) . *mfmom*ii. *mmm9 4 
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y 9 5<nx* y z-^mmhimbtch. 
[ o o 3 o i act. wm>*)V7zmsLLiz#mm*y 
? tfmt<n xh 4 tp^-fr* n&t § (xf77s 
ii6). z<wmt. mux. *.mftm?>?MH i 

t -ttiti. wm> ^^m&L uz*mft y?&m h 

&^k#£{i. ztix*iu-j-y&&l'i'&. 

[oo3i] mmofyttpmitztzizi^ mmi 
96imnx (xf'yrsi is) , ymKWLfy? 

MH 1 ~MH nC0*S^»*^V^ fc . * 

IX. Xt-vTS 1 0 8TRAM9 3<OJ5fffi««fe:aEtt 

p k ?a«T t *mmm t tafi-^v y 

?MH l~MHntf>#*»*£«£L (XfvTS 1 2 
0) , *3^<0£vVBfc*S«D#fc*frfc3*y?*> 
Jt*R£L (XT7/S12 2), *^-?-yfc»T* 
6. #**|?iR^y^MHl~MHn<0*3lB8Ultt, * 

Cio T*a6* £ k tf*"C# 4 . 3r*s . HiKO^Uio 

■5 tc , **a**)an, wzte&ymtfi * o * y ? 

ffitesWRT IX i>*m$rm? ^MHl -MHnC^f 

£ft*f4 <r k * v ^Kflii 4 fc«>-cft 4 « £ 
3 LtzXmiz* <9 , ffifttffi l 2 0^<7>*S?>«&£J: 

[00 323 ^0 LT#^-^-y(±&7-f4#\ mftl 
tzXolz, H2 fcflfirf **«*tt*(»/l^-f - yJi Si 0 

?<mi)Mz.W'fx%htl&. Xf'y7S10 8t 
ram 9 3<o»fSg««fc:»* &4*ifc#*SB?«E* y? 
MHl-MHn^#^)OP, fflKT, ?K*^* 
Q(i, y?MH 1 ~MH n^(7>*Stf>3E*# 

[0 0 33] 04(1. *»JS«^y^<0«I")l«ifcff3 

*^)«*W-««rSrrR^§gt , *4. m^t&koiz, 
E* P *«P refi < *4*fc**ff** > 

&;i£>*l4k, »***'J 9 5coa*cOft!!^g^:T9 6 



[0034] i:jjjmit:mm<^memmm2 
otcMmr. mw&m%rm?y?MHi^-MHn&m 
mjmixmmm 2oizmmLx*.mzm-t& 
z\tffx'*&. L^t>. *.m%m?y?t:mmim 
caatx * u 9 so* * y ixxmnAzm*-? 
*m?mmmzimf$>ztmz&, m 
m&xxsmf ytizmmihtz izwem 9 
6Sr£*rt4*>^ **<oa^&*ttfc*«-4as£ 

[003 53 4fc % *SSM^**J5^ttl^M2 Ofc J: 

tux. m®cr>&mfm?y?i l zwmx-tztzi l z*m<r> 
m$m-?tz*.m$rm?y?a*mmAZffizi. * 
wmmn^mzKmvm&tftKomfcmtytn 
mwc^t 4 , mknmftntytfr 
m-t&£x-tz7k.mzizmx'Z%w%&x'i>. mmm 

1 2 0^O**O&&£»r4 - j. 5 . 

[ 0 0 3 6 3 $ fcfc, HSfi^7KSff?«ft^gB2 0 1 

KM? y 7 M H 1 ~M H n tJOffl-fS fc WfcJt LTX^ 

ff'Sr 0 *«» y ^ Jt'ttS: inffl-r 4 ; k t T# 4 *» 

ffitiyXfA 1 1 0<7)&i)l$£fcft!>Hfi&:k' 
^a3S^ff^aik^T#4„ 
[00373 HMM^*^lf^*^a 2 0 T-tt, *S 
S?^^yi?MHl-MHn Sr-o-fom^flJ *)Withh 
Ok ^Slfm^y^MH l~MHnSrZo-fo 

XJiHoJjLh-fodiJcWOJfti* t»^k LTt i 

ffiSro-cv^roXISHoJSUKO**!?*^ y? k^: 

jR^ y 9 amtifmt auixw 

[00383 mmM<?)*mfmmm£S 2 0 xn. *m 

m.9y9mvmt*jm*m&Lx\^*mm9 

B»^*««t4 i^k LfcA*. RW^^BWc 

km8.tzmmzirT%oi><?>tixi>t\\ 
[00393 mmnmwmmmm 2 0 xn. 

•C^4tOkLTt>J:i\ 
[00403 H^O*«S?m«^a 2 0 E^J 

•b y-9-4 8 tm^x*.mmw4 a twm p ^^e±j 

P tmmP r e f J: < *ofe*>53&»* w 
^4t^kUc*^ E^I«PrefJ:"9^V^ 
#fc*y4fcli*7-CBKtP r e f J: v^i: # t;>r 
74/c(i^yk=3:4E^X-f yf-*fflv^4tcok LTt 

«kV\ XT7TS12 0?)*S8|Mc7)*t£ 
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[0041] H*ff«<0**#a^»8M2 OT'«. E^J 
■f4i<9kl/CicU\ E*P^ift£T£fUT 

coo42] mm^mmm^m. 2 0 ahr 

ffi8&5 2(C«^4«a«ttl««oaKT«rfflV^**)e 
* y ? OSS* ttftfttti LT «BTf 4 ^ fc 

[0043] *S6FiJ^)^Sfif K«*&ga 2 0 T'ti. -o 
'J 9 5 *><0fc Lfc#, -otf>**ff** y? 

*-iv±k<?>x * >j t*«6§ ^aut* ^ 9 5 

Lfc 9, V ? * U (ctf IBS 

tfTS*^y9 5£^jcr4i<7>fcLTiJ:t^ i 

nAmnmmi-th t # tiNr*T9 6 *£*Tt4 t 

fc t # £*£ff9 6 £j£*Tt4 h<T>t LX t J: V^. 
[0044] Hftffla*XJffS£lftga 2 0 Ttt, *^ 

UttiK £TW*SM?y?MHl~MHn£»f 
[0045] SttfflltokXiffiKftfm 2 0 "?ti, ** 

[03] 



[0046] ^0fc)*$&j&Kt£gB2 0 T'ti. TkS 
i?l$?y?MH 1~MH nfcJ4**»K^fe*«*«$^ 

y? t Lx £*v>. 

[0047] uLh. im^<mwwmz^ \ \xt&m 

flfcfc WC . *r4 JBJBTSOft U#4 £ i: \i%WX'3b 
4. 

o^^^sm^t^i i onffitfinwmz^t 
[02] 2 o <^m=mm^ - •/ h 9 

7Q-f-r-hT£>4. 

[03] *mm&&<?>?m<7)imMb ex bi&mt 
nM&<r)--m*7Ftw i mx'h%> . 

[04] *»ffj^y?^D&;LKff3E:>jP<o£ 
H?J£*-tl&0Jf0-C$>4. 

20 ymmjmm.. 2 1-2 n mm^y. 3 

1-3 n 7?fal-?,4 1 398®, 4 2 *^ 
4 3 mmU. 4 4 4 5 gHffl 

A'/PT*, 4 6 7?faX-^, 4 8 EJj-feytJ\ 5 
0 SJgHS5Ha. 5 2 flRgSSB, 6 1~6n SP 
SHU. 7 1~7n fflA>/. 81-8n T?^a 
X-?, 9 0 lf$l|^7N, 9 1 CPU, 9 2 
ROM. 9 3 RAM, 9 4 TkH^Mfh 9 5 M 
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JP 2001-295996 (machine translation from JPO Website) 

ABSTRACT 



PROBLEM TO BE SOLVED: To continuously supply hydrogen from a plurality of 
hydrogen storage tanks in a simple structure and call attention in filling hydrogen by 
displaying the remainder of the hydrogen. 

SOLUTION: Open/close valves 21 -2n are provided at inflow/outflow ports of 
hydrogen storage tanks MH1-MHn and a pressure sensor 48 is mounted on a 
hydrogen supply pipe 44 connected to the inflow-outflow ports via communication 
pipes 41 . When a pressure from the pressure sensor 48 is a threshold value or 
lower, the open/close valves 21-2n are open/closed to switch the hydrogen storage 
tanks in sequence. At this time, a value for a remainder scale 95 is decreased for 
displaying the remainder of hydrogen. The hydrogen storage tank into which the 
hydrogen is supplied via a temperature control device 50 and the hydrogen storage 
tank into which the hydrogen is to be supplied next are heated. The hydrogen can be 
continuously supplied into the hydrogen storage tanks which are already heated 
when switched. 



CLAIMS 



[Claim 1] Two or more hydrogen storage means to be the hydrogen storage feeder in 
which storage and supply of hydrogen are possible, and to have a closing motion 
valve at each outflow inlet port, The crossfire tube which connects each outflow inlet 
port of two or more of these hydrogen storage means, and the hydrogen storage 
supply pipe which performs storage and supply of hydrogen, A hydrogen storage 
feeder equipped with a pressure detection means to detect the pressure in said 
hydrogen storage supply pipe, and the supply control means which controls supply 
of the hydrogen from said two or more hydrogen storage means based on the 
pressure in the this detected hydrogen storage supply pipe. 

[Claim 2] Said supply control means is a hydrogen storage feeder according to claim 

1 which is the means which carries out sequential closing motion of the closing 
motion valve of two or more of said hydrogen storage means based on the pressure 
in said hydrogen storage supply pipe detected by said pressure detection means, 
and supplies hydrogen. 

[Claim 3] Said supply control means is a hydrogen storage feeder according to claim 

2 which is a means to carry out Kaisei of the closing motion valve of the following 
hydrogen storage means to closing and coincidence, and to continue supply of 
hydrogen after closing the closing motion valve of the hydrogen storage means by 
which Kaisei is carried out, when the pressure in said hydrogen storage supply pipe 
detected by said pressure detection means turns into below a predetermined 
pressure. 

[Claim 4] Said supply control means closes the closing motion valve of a residual 
hydrogen storage means, and supplies hydrogen from said some of hydrogen 
storage means while it carries out Kaisei of the closing motion valve of some 
hydrogen storage means of said two or more hydrogen storage means. When the 
pressure in said hydrogen storage supply pipe detected by said pressure detection 
means turns into below a predetermined pressure, The hydrogen storage feeder 
according to claim 1 which is a means to carry out Kaisei of the closing motion valve 
of some [ at least ] hydrogen storage means of the hydrogen storage means of said 
remainder, and to continue supply of hydrogen while closing the closing motion valve 
of some said hydrogen storage means. 

[Claim 5] It is the hydrogen storage feeder which is a means to be the hydrogen 
storage feeder of a publication 4 either, and to also control accommodation of the 
temperature of two or more of said hydrogen storage means said two or more 
hydrogen storage means are claim 1 thru/or a means to have the hydrogen storing 
metal alloy in which occlusion is possible for hydrogen, have respectively the 
temperature control means which can be adjusted for the temperature of two or more 
of said hydrogen storage means, and according [ said supply control means ] to said 
temperature control means. 

[Claim 6] Said supply control means is a hydrogen storage feeder according to claim 
5 which is a means to control said temperature control means so that a hydrogen 
storage means by which Kaisei of the closing motion valve is carried out, and it 



supplies hydrogen at least, and a hydrogen storage means by which supply of 
hydrogen is planned at the degree of this hydrogen storage means are warmed. 

[Claim 7] It has a hydrogen residue presumption means to presume claim 1 thru/or 
the hydrogen residue of a hydrogen storage means which is the hydrogen storage 
feeder of a publication 6 either, and finished supply of hydrogen. Said supply control 
means The hydrogen storage feeder which is a means to continue supply of 
hydrogen as a hydrogen storage means which supplies hydrogen for a hydrogen 
storage means with many [ in case supply of the hydrogen from the last hydrogen 
storage means is suspended among said two or more hydrogen storage means ] 
hydrogen residues presumed by said hydrogen residue presumption means next. 

[Claim 8] A condition detection means to detect the condition of a hydrogen storage 
means by which are a hydrogen storage feeder according to claim 7 concerning 
claims 5 or 6, and Kaisei of the closing motion valve is carried out, In case the 
closing motion valve by which Kaisei was carried out with control of supply of the 
hydrogen by said supply control means is closed It has a condition storage means at 
the time of the clausilium which fears the pressure in said hydrogen storage supply 
pipe detected by said pressure detection means, and the condition of a hydrogen 
storage means by which this closing motion valve detected by said condition 
detection means is closed, the account of related ****** for this hydrogen storage 
means as a condition at the time of the clausilium of this hydrogen storage means. 
Said hydrogen residue presumption means is a hydrogen storage feeder which is a 
means to presume a hydrogen residue based on the condition at the time of the 
clausilium memorized by the condition storage means at the time of said clausilium. 

[Claim 9] Said condition detection means is a hydrogen storage feeder according to 
claim 8 which is a means to detect the temperature of this hydrogen storage means 
as one of the conditions of a hydrogen storage means by which Kaisei of said 
closing motion valve is carried out. 

[Claim 10] Said condition detection means is a hydrogen storage feeder according to 
claim 8 or 9 which is a means to detect the amount of supply of the hydrogen from 
this hydrogen storage means, as one of the conditions of a hydrogen storage means 
by which Kaisei of said closing motion valve is carried out. 

[Claim 1 1] Said condition detection means is a hydrogen storage feeder according to 
claim 10 which is a means to detect the amount of supply of said hydrogen based on 
the information about consumption of the hydrogen in the hydrogen gas appliance 
consumed in response to supply of hydrogen from said hydrogen storage supply 
pipe. 

[Claim 12] There is no claim 8 equipped with an initialization means to initialize the 
condition at the time of said clausilium memorized by the condition storage means at 
the time of said clausilium when storage of the hydrogen to said two or more 
hydrogen storage means is performed, and it is the hydrogen storage feeder of a 
publication 1 1 either. 

[Claim 13] There is no claim 1 equipped with an amount display means of hydrogen 



to display the amount of hydrogen stored in said two or more hydrogen storage 
means, and it is the hydrogen storage feeder of a publication 12 either. 

[Claim 14] There is no claim 1 equipped with a warning means to warn of the 
supplement of hydrogen in case supply of the hydrogen from the last hydrogen 
storage means is suspended among said two or more hydrogen storage means by 
said supply control means, and it is the hydrogen storage feeder of a publication 13 
either. 



DETAILED DESCRIPTION 



[0001] [Field of the Invention] This invention relates to the hydrogen storage feeder 
in which storage and supply of hydrogen are possible in detail about a hydrogen 
storage feeder. 

[0002] [Description of the Prior Art] Conventionally, as this kind of a hydrogen 
storage feeder, it has the low temperature form hydrogen storage tank which has the 
hydrogen storing metal alloy of a low temperature form, and the high temperature 
form hydrogen storage tank which has the hydrogen storing metal alloy of a high 
temperature form, and what switches the supply origin of hydrogen by bulb actuation 
based on the temperature of each hydrogen storage tank etc. is proposed (for 
example, JP,7-94202,A etc.). With this equipment, if hydrogen is supplied from a low 
temperature form hydrogen storage tank and a high temperature form hydrogen 
storage tank is heated, equipping a fuel cell with a low temperature form hydrogen 
storage tank and a high temperature form hydrogen storage tank as a source of 
supply which supplies hydrogen, and heating a high temperature form hydrogen 
storage tank at the time of starting, the supply origin of hydrogen is switched to the 
high temperature form hydrogen storage tank from the low temperature form 
hydrogen storage tank by bulb actuation. 

[0003] [Problem(s) to be Solved by the Invention] However, in such a hydrogen 
storage feeder, two or more sensors are needed for determining the timing of bulb 
actuation, and while equipment is complicated, the control will also become 
complicated. When the number of hydrogen storage tanks tends to be made [ many ] 
or it is going to presume the hydrogen residue of each hydrogen storage tank to 
accuracy more, a close-up of such a problem is taken as a still bigger problem. 

[0004] The hydrogen storage feeder of this invention sets to supply the hydrogen 
from two or more hydrogen storage tanks with a simple configuration more proper to 
one of the purposes. Moreover, the hydrogen storage feeder of this invention sets to 
supply hydrogen continuously to one of the purposes. Furthermore, the hydrogen 
storage feeder of this invention sets to supply the hydrogen from a hydrogen storage 
tank efficiently to one of the purposes. Or the hydrogen storage feeder of this 
invention sets to display the residue of the hydrogen in a hydrogen storage tank, and 
to make the restoration stage of hydrogen know to one of the purposes. 

[0005] [The means for solving a technical problem, and its operation and 
effectiveness] The hydrogen storage feeder of this invention took the following 
means, in order to attain a part of above-mentioned purpose [ at least ]. 

[0006] Two or more hydrogen storage means for the hydrogen storage feeder of this 
invention to be a hydrogen storage feeder in which storage and supply of hydrogen 
are possible, and to have a closing motion valve at each outflow inlet port, The 
crossfire tube which connects each outflow inlet port of two or more of these 
hydrogen storage means, and the hydrogen storage supply pipe which performs 
storage and supply of hydrogen, Let it be a summary to have a pressure detection 
means to detect the pressure in said hydrogen storage supply pipe, and the supply 
control means which controls supply of the hydrogen from said two or more 



hydrogen storage means based on the pressure in the this detected hydrogen 
storage supply pipe. 

[0007] In the hydrogen storage feeder of this this invention, each outflow inlet port of 
two or more hydrogen storage means and the hydrogen storage supply pipe which 
performs storage and supply of hydrogen are connected by the crossfire tube. Since 
a supply control means controls supply of the hydrogen from two or more hydrogen 
storage means based on the pressure detected by the pressure detection means 
formed in this hydrogen storage supply pipe As compared with what controls supply 
of the hydrogen from two or more hydrogen storage means based on the pressure 
detected by the pressure sensor formed in each hydrogen storage means, supply of 
hydrogen is controllable by the simple configuration. Consequently, the 
manufacturing cost of equipment can also be reduced. 

[0008] In the hydrogen storage feeder of such this invention, said supply control 
means shall be a means which carries out sequential closing motion of the closing 
motion valve of two or more of said hydrogen storage means based on the pressure 
in said hydrogen storage supply pipe detected by said pressure detection means, 
and supplies hydrogen. If it carries out like this, hydrogen can be supplied one by 
one from two or more hydrogen storage means. In the hydrogen storage feeder of 
this invention of this mode, when the pressure in said hydrogen storage supply pipe 
detected by said pressure detection means turns into below a predetermined 
pressure, said supply control means shall be a means to carry out Kaisei of the 
closing motion valve of the following hydrogen storage means to closing and 
coincidence, and to continue supply of hydrogen, after closing the closing motion 
valve of the hydrogen storage means by which Kaisei is carried out. 

[0009] In the hydrogen storage feeder of this invention moreover, said supply control 
means While carrying out Kaisei of the closing motion valve of some hydrogen 
storage means of said two or more hydrogen storage means, close the closing 
motion valve of a residual hydrogen storage means, and hydrogen is supplied from 
said some of hydrogen storage means. When the pressure in said hydrogen storage 
supply pipe detected by said pressure detection means turns into below a 
predetermined pressure, While closing the closing motion valve of some said 
hydrogen storage means, it shall be a means to carry out Kaisei of the closing 
motion valve of some [ at least ] hydrogen storage means of the hydrogen storage 
means of said remainder, and to continue supply of hydrogen. If it carries out like 
this, two or more hydrogen storage means can be divided into two or more blocks, 
and hydrogen can be supplied. 

[0010] Furthermore, in the hydrogen storage feeder of this invention, said two or 
more hydrogen storage means shall be means to have the hydrogen storing metal 
alloy in which occlusion is possible for hydrogen, it shall have respectively the 
temperature control means which can be adjusted for the temperature of two or more 
of said hydrogen storage means, and said supply control means shall be a means to 
also control accommodation of the temperature of two or more of said hydrogen 
storage means by said temperature control means. Since a hydrogen storing metal 
alloy has a hydrogen absorption property containing temperature, the amount of 
occlusion of hydrogen, and a pressure, it can make effectiveness of supply of 
hydrogen high by controlling accommodation of the temperature of two or more 



hydrogen storage means depended on a temperature control means by the supply 
control means while it can supply more proper hydrogen. In the hydrogen storage 
feeder of this invention of this mode, said supply control means shall be a means to 
control said temperature control means so that a hydrogen storage means by which 
Kaisei of the closing motion valve is carried out, and it supplies hydrogen at least, 
and a hydrogen storage means by which supply of hydrogen is planned at the 
degree of this hydrogen storage means are warmed. If it carries out like this, since 
only a required hydrogen storage means is warmed, while being able to make 
energy efficiency of equipment higher, continuous hydrogen can be supplied more 
exactly. 

[0011] It has a hydrogen residue presumption means to presume the hydrogen 
residue of a hydrogen storage means by which supply of hydrogen was finished, in 
the hydrogen storage feeder of this invention. Or said supply control means In case 
supply of the hydrogen from the last hydrogen storage means is suspended among 
said two or more hydrogen storage means, it shall be a means to continue supply of 
hydrogen as a hydrogen storage means which supplies hydrogen for a hydrogen 
storage means with many hydrogen residues presumed by said hydrogen residue 
presumption means next. If it carries out like this, supply of hydrogen is continuable 
for a long time. 

[0012] In the hydrogen storage feeder of this invention of the mode equipped with a 
hydrogen residue presumption means while a hydrogen storage means has a 
hydrogen storing metal alloy A condition detection means to detect the condition of a 
hydrogen storage means by which Kaisei of the closing motion valve is carried out, 
In case the closing motion valve by which Kaisei was carried out with control of 
supply of the hydrogen by said supply control means is closed, with said pressure 
detection means It has a condition storage means at the time of the clausilium which 
fears the pressure in said detected hydrogen storage supply pipe, and the condition 
of a hydrogen storage means by which this closing motion valve detected by said 
condition detection means is closed, the account of related ****** for this hydrogen 
storage means as a condition at the time of the clausilium of this hydrogen storage 
means. Said hydrogen residue presumption means It shall be a means to presume a 
hydrogen residue based on the condition at the time of the clausilium memorized by 
the condition storage means at the time of said clausilium. If it carries out like this, a 
hydrogen residue can be presumed more correctly. 

[0013] In the hydrogen storage feeder of this invention of the mode equipped with a 
condition storage means at the time of such clausilium, said condition detection 
means shall be a means to detect the temperature of this hydrogen storage means 
as one of the conditions of a hydrogen storage means by which Kaisei of said 
closing motion valve is carried out. If it carries out like this, a hydrogen residue can 
be presumed based on the temperature at the time of the clausilium of a hydrogen 
storage means. 

[0014] Moreover, in the hydrogen storage feeder of this invention of the mode 
equipped with a condition storage means at the time of clausilium, said condition 
detection means shall be a means to detect the amount of supply of the hydrogen 
from this hydrogen storage means, as one of the conditions of a hydrogen storage 
means by which Kaisei of said closing motion valve is carried out. If it carries out like 



this, a hydrogen residue can be presumed based on the amount of supply of the 
hydrogen from a hydrogen storage means. In the hydrogen storage feeder of this 
invention of this mode, said condition detection means shall be a means to detect 
the amount of supply of said hydrogen based on the information about consumption 
of the hydrogen in the hydrogen gas appliance consumed in response to supply of 
hydrogen from said hydrogen storage supply pipe. If it carries out like this, since the 
amount of supply of hydrogen is detectable based on the information about 
consumption of the hydrogen in a hydrogen gas appliance, it is not necessary to 
form a special sensor etc. 

[0015] Furthermore, in the hydrogen storage feeder of this invention of the mode 
equipped with a condition storage means at the time of clausilium, when storage of 
the hydrogen to said two or more hydrogen storage means is performed, it shall 
have an initialization means to initialize the condition at the time of said clausilium 
memorized by the condition storage means at the time of said clausilium. 

[0016] Moreover, in the hydrogen storage feeder of this invention, it shall have an 
amount display means of hydrogen to display the amount of hydrogen stored in said 
two or more hydrogen storage means. If it carries out like this, the amount of 
hydrogen stored in two or more hydrogen storage means can be made to be able to 
know, and storage of hydrogen, i.e., the stage of restoration, can be predicted. 

[0017] In the hydrogen storage feeder of this invention, in case supply of the 
hydrogen from the last hydrogen storage means is suspended among said two or 
more hydrogen storage means by said supply control means, it shall have a warning 
means to warn of the supplement of hydrogen. If it carries out like this, it can be filled 
up with hydrogen before supply of hydrogen is suspended. 

[0018] [Embodiment of the Invention] Next, the gestalt of operation of this invention 
is explained using an example. Drawing 1 is the block diagram showing the outline of 
the configuration of the fuel cell system 110 equipped with the hydrogen storage 
feeder 20 which is one example of this invention. The fuel cell system 1 10 of an 
example is equipped with the hydrogen storage feeder 20 which has two or more 
hydrogen storage tanks MH1-MHn which are filled up with a hydrogen storing metal 
alloy and become, and the fuel cell 120 generated in response to supply of hydrogen 
from this hydrogen storage feeder 20 so that it may illustrate. 

[0019] The hydrogen storage feeder 20 is equipped with the thermostat 50 which 
performs temperature control of the hydrogen storage tanks MH1-MHn other than 
the hydrogen storage tanks MH1-MHn, and the electronic control unit 90 which 
controls the whole equipment. 

[0020] The closing motion bulbs 21 -2n are formed in the outflow inlet port of each 
hydrogen storage tanks MH1-MHn, and the downstream is connected to the 
hydrogen packed tube 42 and the hydrogen supply pipe 44 by the crossfire tube 41 . 
The connection 43 for connecting with the hydrogen restoration machine which is not 
illustrated is attached in the edge of the hydrogen packed tube 42, and this 
connection 43 has come be made as for restoration of hydrogen to each hydrogen 
storage tanks MH1-MHn by connecting with a hydrogen restoration machine. The 
hydrogen supply pipe 44 is connected to the fuel feeding pipe 122 by the side of the 



anode of a fuel ceil 120 through the closing motion bulb 45 which can adjust a 
pressure, and supply of hydrogen has come be made to a fuel cell 120 from the 
hydrogen storage tanks MH1-MHn. 

[0021] A thermostat 50 is equipped with the circulating flow way 52 where the 
temperature control flows 61-6n which warm or cool each hydrogen storage tanks 
MH1-MHn by heat exchange with heat exchange media (for example, water etc.) 
were connected. The closing motion bulbs 71 -7n are attached in each temperature 
control flows 61-6n, and the closing motion which is the closing motion bulbs 71 -7n 
can perform temperature control now for every hydrogen storage tanks MH1-MHn. 

[0022] The electronic control unit 90 is constituted as a microprocessor centering on 
CPU91 , and is equipped with ROM92 which memorized the processing program, 
RAM93 which memorizes data temporarily, input/output port (not shown), and a 
communication link port (not shown). The temperature T of the heat exchange 
medium from the temperature sensor 54 attached in the circulating flow way 52 of 
the pressure P from the pressure sensor 48 attached in the hydrogen supply pipe 44 
and a thermostat 50 etc. is inputted into this electronic control unit 90 through input 
port. Moreover, from the electronic control unit 90, a driving signal with an actuators [ 
31 -3n ] of closing motion bulbs [ 21 -2n ], the driving signal to the actuator 46 of the 
closing motion bulb 45, the driving signal to a thermostat 50, the driving signal with 
an actuators [ 81 -8n ] of closing motion bulbs [ 71 -7n ], the lighting signal to 
hydrogen residue 94 [ a total of ] which consists of residue memory 95 and an alarm 
lamp 96, etc. are outputted through the output port. Furthermore, the electronic 
control unit 90 is communicating through the electronic control unit 140 for fuel cells 
(it is called Following FCECU) which controls a fuel cell 120, and a communication 
link port. 

[0023] A fuel cell 120 is generated according to electrochemical reaction using the 
hydrogen supplied from the hydrogen storage feeder 20 through a fuel feeding pipe 
122, and the oxygen in the air supplied by Blois 126. The load 150 is connected to 
the output terminal 130,132 of a fuel cell 120 through power Rhine 133, and power 
can be supplied now to a load 150 from a fuel cell 120. Moreover, the voltage sensor 
134 which detects the electrical potential difference between terminals, and the 
current sensor 136 which detects a current are attached in the output terminal 
130,132 of a fuel cell 120, and the detecting signal is inputted into FCECU 140 by the 
signal line. In addition, in addition to this, the temperature sensor 128 which detects 
the temperature as a condition of a fuel cell 120 is attached in the fuel cell 120, and 
those detecting signals are also inputted into FCECU 140 by the signal line. 

[0024] Next, change-over actuation of the tank at the time of supplying hydrogen to 
the fuel cell 120 from actuation of the fuel cell system 1 10 of the example constituted 
in this way, especially the hydrogen storage tanks MH1-MHn is explained. Drawing 2 
is a flow chart which shows an example of the hydrogen supply control routine 
performed with the electronic control unit 90 of the hydrogen storage feeder 20. This 
routine is repeatedly performed, while performing supply of hydrogen. 

[0025] If a hydrogen supply control routine is performed, CPU91 of an electronic 
control unit 90 will perform processing which warms first the hydrogen storage tank 
which supplies hydrogen, and the hydrogen storage tank with which supply of 



hydrogen is planned next (step Si 00). since it is controlled by the hydrogen storage 
feeder 20 of an example as what performs [ from ] supply of hydrogen one by one 
among the hydrogen storage tanks MH1-MHn - warming of this tank - processing 
turns into processing which warms the hydrogen storage tank with which supplying 
hydrogen to the hydrogen storage tank which supplies current hydrogen, and a 
degree is planned. For example, when Kaisei of the closing motion bulb 21 of 
hydrogen storage tank MH1 is carried out and it supplies hydrogen from hydrogen 
storage tank MH1, hydrogen storage tank MH1 and hydrogen storage tank MH2 by 
which supply of hydrogen is planned next are warmed, this warming - specifically, 
processing is performed by carrying out Kaisei of the closing motion bulb which 
corresponds among the closing motion bulbs 71 -7n prepared in temperature control 
flows 61 -6n. For example, when supplying hydrogen from hydrogen storage tank 
MH1, Kaisei of the closing motion bulbs 71 and 72 attached in the temperature 
control flows 61 and 62 of hydrogen storage tank MH1 and following hydrogen 
storage tank MH2 is carried out, and other closing motion bulbs 73-7n are performed 
by closing, in addition -- since the hydrogen storing metal alloy with which the 
hydrogen storage tanks MH1-MHn are filled up draws a predetermined characteristic 
curve to the amount of occlusion and pressure of hydrogen with temperature 
warming - processing is performed in order to make it the characteristic curve work 
advantageously to supply of hydrogen. An example of the relation between the 
amount of occlusion of the hydrogen of a hydrogen storing metal alloy, a pressure, 
and temperature is shown in drawing 3 . 

[0026] Next, the pressure P in the hydrogen supply pipe 44 detected by the pressure 
sensor 48 attached in the hydrogen supply pipe 44 is read (step S102), and a 
pressure P is measured with a threshold Pref (step S104). Here, a threshold Pref is 
set up as the lower limit of a pressure required to supply the fuel cell 120 as a 
hydrogen gas appliance, or a value higher than it, and is used for decision of a 
switch of a hydrogen storage tank. When a pressure P is beyond the threshold Pref, 
it judges that a switch of a hydrogen storage tank is unnecessary, and returns to 
reading processing of a pressure P. 

[0027] On the other hand, when a pressure P becomes smaller than a threshold 
Pref, it judges that a hydrogen storage tank needs to be switched, and the following 
switch processings are performed. First, the hydrogen amount of supply Q from the 
temperature T and the hydrogen storage tank of a heat exchange medium is read 
with the temperature sensor 54 attached in the circulating flow way 52 of a 
thermostat 50 (step S106), and the temperature T and the hydrogen amount of 
supply Q which were read are memorized to the predetermined field of RAM93 with 
a pressure P (step S108). The hydrogen amount of supply Q is the same as the 
hydrogen consumption consumed with the fuel cell 120, and hydrogen consumption 
can be calculated by integrating and converting the output current from a fuel cell 
120 from supply initiation of hydrogen. Therefore, the hydrogen amount of supply Q 
can read the current detected by the current sensor 136 as information relevant to 
hydrogen consumption by the communication link with FCECU140, and can search 
for it by integrating and converting this. 

[0028] In this way, if the condition at the time of the clausilium of the hydrogen 
storage tank with which the pressure P became smaller than a threshold Pref is 
memorized, the closing motion bulb of the hydrogen storage tank will be closed (step 



S1 10), and Kaisei of the dosing motion buib of the hydrogen storage tank with which 
supply of hydrogen is planned next will be carried out (step S1 12). the hydrogen 
storage tank with which Kaisei of the closing motion bulb is carried out at this time - 
warming of step S100 since it is adjusted by the temperature which was suitable 
for supply of hydrogen by processing, supply of hydrogen can be started 
immediately. Consequently, supply of the hydrogen to a fuel cell 120 is not 
interrupted in the case of a switch of a hydrogen storage tank. 

[0029] Then, display processing of a hydrogen residue is performed (step S114). 
The display of a hydrogen residue is performed by reducing the number of memory 
which has turned on the residue memory 95 in hydrogen residue 94 [ a total of]. In 
the example, since one memory is equivalent to one hydrogen storage tank, when 
switching a hydrogen storage tank, it becomes the processing which switches off 
one memory of the residue memory 95. 

[0030] Next, it judges whether the hydrogen storage tank which carried out Kaisei of 
the closing motion bulb is the last tank (step S116). This processing turns into 
processing which judges whether the thing which switches the hydrogen storage 
tanks MH1-MHn in order in order of MH1-MHn, then the hydrogen storage tank 
which carried out Kaisei of the closing motion bulb are MHn(s). When it is not the last 
tank, this routine is ended now. 

[0031] When it judges with the last tank, an alarm lamp 96 is turned on (step S1 18), 
and it tells that there are few hydrogen residues of the hydrogen storage tanks MH1- 
MHn. And based on the pressure P at the time of the clausilium of each hydrogen 
storage tanks MH1-MHn memorized to the predetermined field of RAM93 at step 
S108, temperature T, and the hydrogen amount of supply Q, the hydrogen residue of 
each hydrogen storage tanks MH1-MHn is presumed (step S120), the order of the 
tank which supplies hydrogen to order with many hydrogen residues is set up (step 
S122), and this routine is ended. The hydrogen residue of each hydrogen storage 
tanks MH1-MHn can be calculated with the relation between the amount of occlusion 
of hydrogen and pressure in a hydrogen storing metal alloy, and temperature. In 
addition, it is suitable that a class, a property, etc. of a hydrogen storing metal alloy 
shall perform count of an actual hydrogen residue for every hydrogen storage tank. 
Thus, the order of the tank which supplies hydrogen to order with many hydrogen 
residues is set up for having, when the hydrogen storage tanks MH1-MHn cannot be 
filled up with hydrogen, even if supply of the hydrogen from the last hydrogen 
storage tank is completed. By such processing, supply of the hydrogen to a fuel cell 
120 can be continued for a long time. 

[0032] In this way, although this routine is ended, since the hydrogen supply control 
routine illustrated to drawing 2 is repeatedly performed as mentioned above, a switch 
of a hydrogen storage tank will be performed one by one. Therefore, when supply of 
the hydrogen from the last hydrogen storage tank is completed, a switch of a 
hydrogen storage tank is performed based on the order of the tank set as order with 
many hydrogen residues. In addition, the pressure P at the time of the clausilium of 
each hydrogen storage tanks MH1-MHn written in the predetermined field of RAM93 
at step S108, temperature T, and the hydrogen amount of supply Q are cleared 
when restoration of the hydrogen to the hydrogen storage tanks MH1-MHn is 



performed. 

[0033] Drawing 4 is the explanatory view showing an example of a display of the 
hydrogen residue accompanying the change of a pressure P and the switch of a 
hydrogen storage tank accompanying a switch of a hydrogen storage tank. 
Whenever a pressure P becomes smaller than a threshold Pref so that it may 
illustrate, a switch of a hydrogen storage tank is performed, and the residue memory 
95 is reduced for this the switch of every. If switched to the last hydrogen storage 
tank MHn, the alarm lamp 96 other than the display of the residue memory 95 will be 
turned on. 

[0034] According to the hydrogen storage feeder 20 of an example explained above, 
two or more hydrogen storage tanks MM -MHn can be switched one by one, and 
hydrogen can be supplied succeeding a fuel cell 120. And since the memory of the 
residue memory 95 is reduced and a hydrogen residue is displayed whenever it 
switches a hydrogen storage tank, a hydrogen residue can be grasped exactly. 
Furthermore, since an alarm lamp 96 is turned on when switching to the last 
hydrogen storage tank, the attention over the need for restoration of hydrogen can 
be called. 

[0035] Moreover, according to the hydrogen storage feeder 20 of an example, when 
it switches to the last hydrogen storage tank, the hydrogen residue of the hydrogen 
storage tank which supplied hydrogen is presumed, and since the order of the 
hydrogen storage tank which supplies hydrogen to order with many hydrogen 
residues is set up, by the time the supply from the last hydrogen storage tank is 
completed, even when it cannot be filled up with hydrogen, supply of the hydrogen to 
a fuel cell 120 can be continued. 

[0036] Furthermore, according to the hydrogen storage feeder 20 of an example, 
since it considers as the temperature which warmed only the hydrogen storage tank 
which supplies hydrogen, and the hydrogen storage tank with which supply of 
hydrogen is planned next, and was suitable for supply of hydrogen, as compared 
with what warms all the hydrogen storage tanks MM -MHn, energy efficiency can be 
made high. Moreover, since only the hydrogen storage tank which supplies hydrogen 
can also be warmed, warming up at the time of starting of the fuel cell system 110 
etc. can be performed quickly. 

[0037] Although every one hydrogen storage tanks MH1-MHn shall be switched one 
by one in the hydrogen storage feeder 20 of an example, it is good also considering 
the hydrogen storage tanks MM-MHn as every two or a thing which it switches at a 
time one by one three or more, in this case, warming of step S100 - the processing 
which warms two or three hydrogen storage tanks or more with which supply of 
hydrogen is planned at two or three hydrogen storage tanks or more with which 
processing supplies hydrogen, and degrees - then, it is good. 

[0038] Although Kaisei of the closing motion bulb of the following hydrogen storage 
tank shall be carried out in the hydrogen storage feeder 20 of an example after 
closing the closing motion bulb of the hydrogen storage tank which supplies 
hydrogen for the switch of a hydrogen storage tank, it is good also as what performs 



dosing and Kaisei of a closing motion bulb to coincidence. 

[0039] Although the hydrogen amount of supply Q shall be computed in the 
hydrogen storage feeder 20 of an example based on the output current from a fuel 
cell 120, it is good also as what attaches a flowmeter, and detects and calculates a 
flow rate. 

[0040] Although it shall judge whether the pressure P in the hydrogen supply pipe 44 
was detected using the pressure sensor 48, and the pressure P became smaller 
than a threshold Pref in the hydrogen storage feeder 20 of an example, when a 
pressure is larger than a threshold Pref, it is off, and when smaller than a threshold 
Pref, it is good also as what uses ON or the pressure switch used as OFF or ON. In 
this case, what is necessary is just to perform presumption of the hydrogen residue 
of step S120 based on temperature T and the hydrogen amount of supply Q. 

[0041] Although the hydrogen residue was presumed in the hydrogen storage feeder 
20 of an example based on a pressure P, temperature T, and the hydrogen amount 
of supply Q, it is good also as what presumes a hydrogen residue based on 
temperature T in presuming a hydrogen residue based on the hydrogen amount of 
supply Q **** [, and ]. [ presuming a hydrogen residue based on a pressure P and 
temperature T ] Moreover, it is good also as what replaces with a pressure P and 
temperature T, or presumes a hydrogen residue based on the rate of change of a 
pressure P, the rate of change of temperature T, etc. in addition. 

[0042] Although the hydrogen residue of a hydrogen storage tank shall be presumed 
in the hydrogen storage feeder 20 of an example using the temperature T of the heat 
exchange medium through which it circulates on the circulating flow way 52, it is 
good also as what carries out direct detection of the temperature of a hydrogen 
storage tank, and presumes a hydrogen residue. 

[0043] Although one hydrogen storage tank shall be made to correspond to one 
memory and the residue memory 95 shall be displayed in the hydrogen storage 
feeder 20 of an example, it is good also as what make one hydrogen storage tank 
correspond to two or more memory, and two or more hydrogen [ **** / displaying the 
residue memory 95 ] storage tank is made to correspond to one memory, and 
displays the residue memory 95. Moreover, in the example, when switched to the 
last tank, an alarm lamp 96 shall be turned on, but when an alarm lamp 96 shall be 
turned on when ending supply of the hydrogen from the last tank, or switched to the 
tank in front of the last tank, it is good also as what turns on an alarm lamp 96. 

[0044] Although only the hydrogen storage tank which supplies hydrogen, and the 
hydrogen storage tank with which supply of a channel is planned next shall be 
warmed in the hydrogen storage feeder 20 of an example, it does not interfere as 
what warms all the hydrogen storage tanks MH1-MHn. 

[0045] Although hydrogen shall be supplied to a fuel cell 120 from the hydrogen 
storage feeder 20 in the hydrogen storage feeder 20 of an example, it is good for the 
hydrogen gas appliance which consumes hydrogen other than fuel cell 120, for 
example, a hydrogen fueled engine etc., also as what supplies hydrogen. 



[0046] Although the hydrogen storing metal alloy shall be filled up with the hydrogen 
storage feeder 20 of an example into the hydrogen storage tanks MH1-MHn, it does 
not interfere as a hydrogen storage tank with which it does not fill up with the 
hydrogen storing metal alloy. 

[0047] As mentioned above, although the gestalt of operation of this invention was 
explained using the example, as for this invention, it is needless to say that it can 
carry out with the gestalt which becomes various within limits which are not limited to 
such an example at all and do not deviate from the summary of this invention. 



DESCRIPTION OF DRAWINGS 



[Drawing 1] It is the block diagram showing the outline of the configuration of the fuel 
cell system 110 equipped with the hydrogen storage feeder 20 which is one example 
of this invention. 

[Drawing 2]lt is the flow chart which shows an example of the hydrogen supply 
control routine performed with the electronic control unit 90 of the hydrogen storage 
feeder 20. 

[Drawing 3]lt is the explanatory view showing an example of the relation between the 
amount of occlusion of the hydrogen of a hydrogen storing metal alloy, a pressure, 
and temperature. 

[Drawing 4]lt is the explanatory view showing an example of a display of the 
hydrogen residue accompanying the change of a pressure P and the switch of a 
hydrogen storage tank accompanying a switch of a hydrogen storage tank. 
[Description of Notations] 

20 Hydrogen Storage Feeder, 21-2N Closing Motion Bulb, 31-3N Actuator, 41 A 
crossfire tube, 42 A hydrogen packed tube, 43 A connection, 44 Hydrogen supply 
pipe, 45 A closing motion bulb, 46 An actuator, 48 Pressure sensor, 50 A thermostat, 
52 A circulating flow way, 61 -6n Temperature control flow, 71 -7n A closing motion 
bulb, 81 -8n An actuator, 90 Electronic control unit, 91 CPU, 92 ROM, 93 RAM, 94 
Hydrogen residue meter, 95 Residue memory, 96 An alarm lamp, a 1 10 fuel-cell 
system, 120 fuel cells, 122 A fuel feeding pipe, 126 Blois, 128 A temperature sensor, 
130,132 An output terminal, 133 Power Rhine, 134 A voltage sensor, 136 A current 
sensor, 140 FCECU, 150 Load. 



